SUPPLEMENTARY RESULTS
. Fold heterogeneity in the D56 RNA analyzed by solution NMR spectroscopy. a) Secondary structure representation of folds 1B and 2B with 13 C8/ 13 C6nucleobase labeled residues highlighted in red (1B) and blue (2B), respectively. The inset shows the labeled aromatic carbons (orange dot). b) Secondary structure representation of folds 1B and 2B with 13 C1'-sugar labeled residues highlighted in red (1B) and blue (2B), respectively. The inset shows the labeled C1'-carbon (orange dot). c) A 1 H- 13 C HMQC spectrum of the 13 C6-U12, U13, U24 and 13 C8-A4 and A23 labeled D56 RNA construct. The individual resonances were assigned using residue specific labeling by chemical solid phase synthesis of fold specific mutants (G6C/C21G fold 1B and G6C/C20G fold 2B). d) A 1 H- 13 C HMQC spectrum of the 13 C1'-C18, C19, U22, A23 and U24 labeled D56 RNA construct. The individual resonances were assigned as in c. e) A 13 C-ZZ exchange NMR spectrum of an optimized nucleobase labeled D56 RNA construct to minimize resonance overlap ( 13 C6-C9, C18, U22 and U24, 13 C8-A4 and A23) at a mixing time of 80 ms. f) Bar plots of exchange rate constants in s -1 determined from aromatic and sugar 13 Detailed description for the preparation of the 2'-O-NPE protected adenosine building block 4.
2'-O-α-Methyl-o-nitrophenyl adenosine
A solution of commercially available adenosine (2.00 g, 7.48 mmol, 1.00 eq.) in anhydrous N,N-dimethylformamide (25 mL) was cooled to 0°C, sodium hydride (296 mg, 11.2 mmol, 1.50 eq.) was added and the solution was stirred under argon atmosphere for one hour. 1-(1-Bromoethyl)-2-nitrobenezene (2.51 g, 10.9 mmol, 1.46 eq.) was added and the mixture was 
N 6 -Phenoxyacetyl-2'-O-α-methyl-o-nitrophenyl adenosine
A solution of compound 1 (1.65 g, 3.96 mmol, 1.00 eq.) in anhydrous pyridine (35 mL) was cooled to 0°C, trimethylsilyl chloride (4.07 mL, 32.1mmol, 8.10 eq.) was added and the solution was allowed to warm to room temperature and stirred under argon atmosphere for 45 minutes.
A mixture of 1,2,4-triazole (413 mg, 5.97 mmol, 1.51 eq.) and phenoxyacetyl chloride (825 µL, 5.97 mmol, 1.51 eq.) in pyridine/ acetonitrile (1/1, 30 mL) was prepared and slowly added to the reaction before it was heated to 55°C and stirred for 19 hours. After TLC confirmed complete conversion, water (4 mL) was added to quench the reaction. The mixture was cooled to 0°C, 30% aqueous ammonium hydroxide (2.66 mL) was added and stirred for another 30 minutes until all solvents were evaporated. The residual yellow solid was dissolved in methylene chloride and subsequently washed with 5% aqueous citric acid and saturated sodium bicarbonate solution. The aqueous phases were extracted twice with methylene chloride, the organic layers were combined, dried over sodium sulfate and the solvent was evaporated. After purification via column chromatography (50 g SiO 2, ethyl acetate/ n-hexane:
1/1 -1/0) pure compound 2 was obtained as an off-white foam. 3. N 6 - adenosine
To a solution of compound 2 (1.08 g, 1.96 mmol, 1.00 eq.) in anhydrous pyridine (12 mL) 4,4'dimethoxytrityl chloride (787 mg, 2.35 mmol, 1.20 eq.) was added in three portions and the solution was stirred under argon atmosphere for 2 hours. After TLC confirmed complete conversion methanol (2 mL) was added to quench the reaction. All solvents were evaporated and the residual orange solid was dissolved in methylene chloride and subsequently washed with 5% aqueous citric acid and saturated sodium bicarbonate solution. The organic phase was dried over sodium sulfate, the solvent was evaporated and the crude product was dried in vacuo for 30 minutes. After purification via column chromatography (50 g SiO2, ethyl acetate/ n-hexane: 4/6 -7/3) pure compound 3 was obtained as a white foam. To a solution of compound 3 (810 mg, 0.95 mmol, 1.00 eq.) in anhydrous methylene chloride (6 mL) N,N-diisopropylethylamine (724 µL, 4.15 mmol, 4.37 eq.) was added and the solution was stirred under argon atmosphere for 20 minutes. 2-cyanoethyl-N,Ndiisopropylchlorophosphoramidite (443 µL, 2.00 mmol, 2.10 eq.) was added and the solution was allowed to stir for another 2 hours. After TLC confirmed complete conversion methanol (2 mL) was added to quench the reaction. The mixture was diluted with methylene chloride and washed with half-saturated sodium bicarbonate solution. The organic phase was dried over sodium sulfate, the solvent was evaporated and the crude product was shortly dried in vacuo before it was purified via column chromatography (50 g SiO 2, ethyl acetate/ n-hexane: 2/8 -7/3 + 1% triethylamine) to give pure compound 3 as a white foam consisting of two diastereomeres.
Yield: 810 mg of a white foam (0.77 mmol, 81%) TLC: (ethyl acetate/ n-hexane: 1/1); Rf = 0.52 + 0.57 1
